Accepted Manuscript

Title: Shape change in the atlas with congenital midline nonunion of its
posterior arch: a morphometric geometric study

Author: Luis Rios, Carlos Palancar, Francisco Pastor, Susana Llidé, Juan
Alberto Sanchis-Gimeno, Markus Bastir

PII: $1529-9430(17)30204-8
DOl: http://dx.doi.org/doi: 10.1016/j.spinee.2017.05.012
Reference: SPINEE 57323

To appear in: The Spine Journal

Received date:  3-2-2017
Revised date: 4-4-2017
Accepted date:  8-5-2017

Please cite this article as: Luis Rios, Carlos Palancar, Francisco Pastor, Susana LIlidd, Juan
Alberto Sanchis-Gimeno, Markus Bastir, Shape change in the atlas with congenital midline
nonunion of its posterior arch: a morphometric geometric study, The Spine Journal (2017),
http://dx.doi.org/doi: 10.1016/j.spinee.2017.05.012.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will
undergo copyediting, typesetting, and review of the resulting proof before it is published in its
final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.



10

11

12

13

14

15

16

17

18

19

20

21

22

SHAPE CHANGE IN THE ATLAS WITH CONGENITAL MIDLINE NONUNION

OF ITS POSTERIOR ARCH: A MORPHOMETRIC GEOMETRIC STUDY

Luis Rios?, Carlos Palancar ¢, Francisco Pastor?, Susana LIidé%, Juan Alberto Sanchis-

Gimeno®, Markus Bastir*

! paleoanthropology Group, Department of Paleobiology, Museo Nacional de Ciencias

Naturales, CSIC, José Gutierrez Abascal 2, 28006 Madrid, Spain

2 Anatomical Museum, Department of Anatomy and Radiology, Faculty of Medicine,

University of Valladolid, Av. Ramon y Cajal 7, 47005 Valladolid

3 Department of Anatomy and Human Embryology, Faculty of Medicine, University of

Valencia, Av. Blasco Ibanez 15, E46010, Valencia, Spain
Corresponding author:
Luis Rios

Paleoanthropology Group, Department of Paleobiology, Museo Nacional de Ciencias

Naturales, CSIC, José Gutierrez Abascal 2, 28006 Madrid, Spain

email: Irios@mncn.csic.es

ABSTRACT

BACKGROUND CONTEXT: congenital midline nonunion of the posterior arch of the atlas is a
developmental variant present at a frequency ranging from 0.7% to 3.9%. Most of the
reported cases correspond to incidental findings during routine medical examination. In cases

of posterior nonunion, hypertrophy of the anterior arch and cortical bone thickening of the
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